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PREFACE 


In  August  1985,  The  Air  Force  Global 
Weather  Central  (AFGWC)  tasked  the  USAF 
Environmental  Technical  Applications  Center 
(USAFETAC)  with  creating  and  maintaining  a 
global  snow  depth  climatology  that  could  be 
updated  as  new  data  sources  became  available. 
USAFETAC  passed  that  tasking  to  its  Operating 
Location  A  (OL-A)  at  Asheville,  North 
Carolina,  where  the  present  database  was 
created  and  where  it  now  resides.  Certain  data 
Irom  that  database  have  been  converted  to 
hand-plotted  chans  that  portray  global  snow 
depth  climatology,  those  charts  arc  presented  in 
iltc  Appendix. 

Before  creating  the  climatological  snow 
depth  database,  OL-A  searched  the  literature  for 
existing  snow  depth  data  and  turned  up  only  two 
useful  references.  The  first  was  produced  by  the 
U.S.  Amiy  Corps  of  Engineers  in  1954.  It 
contained  snow  depth  analyses  for  the  eastern 
United  States,  Europe,  and  Russia,  but  much  of 
Asia,  the  Arctic,  Canada,  and  Greenland  were 
omitted  for  lack  of  data. 

The  second  basic  reference  found  was  a 
1975  study  by  the  Rand  Corporation,  which 
used  data  from  the  earlier  Corps  of  Engineers 
product  to  give  climatological  snow  depths  on  a 
grid  mca.suring  four  degrees  of  latitude  by  five 
degrees  of  longitude.  Rand  added  previously 


missing  information  for  China  and  Grccnland,as 
well  as  for  the  Arctic  and  Antarctic. 

In  addition  to  the  basic  information 
provided  by  the.se  two  studies,  OL-A’s  new 
snow  depth  climatology  incorporates  large 
amounts  of  recorded  .snow  depth  data  from 
many  other  sources.  In  areas  for  which  there 
was  little  or  no  data,  OL-A  dcvi.sed  ways  to 
compute  mean  snow  depths.  Considering  the 
large  amount  of  data  used,  the  methodologies 
developed,  and  the  grid  spacing  of 
approximately  25  nautical  miles,  this  work  is.  to 
our  knowledge,  the  most  complete  global  snow 
depth  climatology,  with  the  highest  resolution, 
currently  available  anywhere. 

Special  recognition  is  due  William  R. 
Schaub,  Jr.,  formerly  of  OL-A,  who  did 
extensive  work  on  snow  depths  for  Antarctica. 
Thanks  also  to  Dr.  David  A.  Robinson, 
Department  of  Geography,  Rutgers  University, 
for  reviewing  the  climatology  and  providing 
additional  guidance  for  determining  snow 
depths  in  areas  for  which  there  is  little  or  no 
recorded  data.  Finally,  thanks  to  the  Air 
Weather  Service  Technical  Library  at  Scott 
AFB,  Illinois,  and  the  National  Climatic  Data 
Center  Library  at  Asheville,  North  Carolina,  for 
their  assistance  in  performing  an  extensive 
literature  search. 
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Chapter  1 


INTRODUCTION 


THE  AFGWC  SHOW  ANALYSIS  MODEL 
(SNODEP).  The  Air  Force  Global  Weather 
Central  (AFGWC)  at  Olfutt  AFB,  Nebraska, 
runs  its  Snow  Analysis  Model  (SNODEP)  once 
a  day  to  produce  daily  global  snow  age  and 
depth  analyses.  As  input,  the  model  uses 
current  weather  observations  (surface  synoptic 
reports),  the  snow  climatology  discussed  in  this 
study,  time  continuity,  and  manual  updates. 
Output  from  the  model  is  sent  daily  to  OL-A, 
USAFETAC,  where  it  i.s  entered  in  the  Snow 
Depth  Analysis  Data.set.  The  .snow  depth 
model,  its  output,  and  output  applications  arc 
described  in  detail  by  AFGWC/TN-86/{K)l. 
AFGWC  Snow  Analysis  Model,  February  1986. 

HISTORY  OF  THE  SNOW  DEPTH 
CLIMATIC  DATABASE.  The  original  snow 
and  ice  climatology  input  for  the  SNODEP 
model  was  developed  in  1974.  It  was  limited, 
and  drew  fmm  only  three  main 
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.source.s:  a  1954  U.S.  Army  Corps  of  Engineers 
snow  depth  study,  a  1951  Arctic  .snow  depth 
study  by  Petters.sen,  and  snow  depth  data  Imm 
state  water  resource  snow  courses.  Although 
there  have  been  changes  made  to  the  original 
climatology  since  1974,  none,  up  to  now,  have 
been  documented.  Because  the  original  data 
.sources  were  so  limited,  and  because  there  were 
so  many  undocumented  changes  over  time,  there 
was  predictable  deterioration  in  the  accuracy 
and  continuity  of  .snow  depth  data.  In  1985. 
therefore,  AFGWC  decided  that  a  new  snow  and 
ice  climatology  was  nccdcd-onc  that:  (1) 
incorporated  current  data  .sources,  (2)  was  fully 
documented,  and  (.^)  was  capable  of  being  easily 
updated  as  new  data  sources  and  methodologies 
became  available.  OL-A,  USAFETAC,  was 
tasked  to  create  an  entirely  new  snow  depth 
climatic  database  to  suit  those  needs  and  now 
maintains  that  database  in  Asheville,  NC. 
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Chapter  2 

DESCRIPTION  OF  THE  SNOW  DEPTH  CLIMATIC  DATABASE 


SNODEP  REFERENCE  GRID.  SNODEP 
climatology  uses  the  standard  eighth  mesh 
reference  grid  (See  Figures  I  and  2).  This  grid 
divides  each  hemisphere  into  64  equal  boxes. 
Each  box  is  divided  into  4,096  grid  points  that 
arc  about  25  nautical  miles  ap>an.  Each  grid 
point  within  a  box  (numbered  from  1  to  64)  is 
identified  by  an  "I"  (horizontal)  and  a  ”J" 
(vertical)  axis.  Any  grid  point  on  the  globe  can 
be  located  by  its  grid  box  and  its  "I"  and  "J" 
coordinates.  For  every  month,  every  box,  and 
every  grid  point,  a  snow  depth  value 
(mid-month  snow  depth  to  the  nearest  whole 
inch)  is  assigned.  For  more  information  on  the 


eighth  mesh  grid,  see  AFGWC/TN-79AX).^,  Map 
Projections  and  Grid  Systems  for 
Meteorological  Projections,  March  1981. 

UPDATE  CAPABILITY.  As  previously 
described,  the  newest  snow  depth  climatology 
was  developed  with  a  capability  to  be  easily 
updated;  if  OL-A  receives  information  that 
would  improve  the  climatology  significantly, 
that  information  can  easily  be  added  to  the 
database.  The  bibliography  provides  a  list  of 
data  sources  u.scd  to  create  the  dalaba.se,  along 
with  an  indication  of  confidence  in  the  quality 
of  those  sources. 
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NORTHERN  HEMISPHERE 


Figure  I.  Northern  Hemisphere  Eighth  Mesh  Grid.  A  snow  analysis  is  generated  for  Ihe  shaded  grid 
boxes. 
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Figure  2.  Southern  Hemisphere  Eighth  Mesh  Grid.  A  snow  analysis  is  gcncralcd  (or  ihc  shaded  grid 
boxes. 


Chapter  3 

HOW  THE  SNOW  DEPTH  CLIMATOLOtJY  WAS  PRODUCED 


LITER  n  VRE  SEARCH.  The  firsl  step  was  to 
ini*'  lie  an  extensive  literature  search.  Snow 
depth  information  was  obtained  from  the  Air 
Weather  Service  Technical  Library  at  Scott 
AFB,  Illinoi.s;  from  the  2nd  Weather  Wing  at 
Kapaun  Air  Station,  Germany;  from  the 
National  Climatic  Data  Center  Library  at 
Asheville,  North  Carolina;  from  the  World 
Meteorological  Organization  (WMO)  at  Silver 
Spring,  Maryland;  from  the  Cold  Regions 
Research  Engineering  Laboratory  Library  at 
Hanover,  New  Hampshire;  and  from  the  World 
Data  Center  A  for  Glaciology  at  Boulder, 
Colorado.  Other  data  came  from  from  the  U.S. 
Forest  Service  at  Fort  Collins,  Colorado,  and 
from  the  U.S.  Department  of  Agriculture’s  Soil 
Conservation  Service  at  Portland,  Oregon. 
Specific  documcnis  and  data  used  to  build  the 
database  arc  listed  in  the  bibliography,  along 
with  a  "confidence  factor"  for  each  source. 


BVIIDING  THE  DATABASE.  At  OL-A,  data 
from  the  numerous  sources  mentioned  was 
plotted  on  hemispheric  maps,  month  by  month. 
Tlie  maps  were  then  hand  analyzed.  An  acetate 
transparency  of  an  eighth  mesh  grid  box  with 
4,096  points  was  then  placed  on  the  analyzed 
maps;  snow  depth  values  were  read  at  each  grid 
point  and  digitized  into  files.  Each  grid  value 
was  compared  from  month  to  month  to  insure 
temporal  consistency  of  the  data.  The  process 
was  repealed  until  every  box  in  both 
hemispheres  was  complete. 


DATA-SPARSE  AREA  METHODOIjOGIES. 
Although  the  extensive  literature  search  resulted 
in  the  acquisition  of  large  amounts  of  global 
snow  depth  reference  materials,  there  were  still 
areas  of  the  world  for  which  snow  depth 
reference  material  could  not  be  located.  Certain 
methodologies,  therefore,  were  developed  to 
provide  mean  .snow  depths  for  these  daia-sparse 
areas. 

Antarctica.  In  1971,  Bull  calculated  annual 
snow  accumulation  in  g/cm2  of  water  equivalent 
for  the  Antarctic  continent.  By  dividing  mean 
annual  water  equivalent  by  .snow  den.sity,  it  is 
possible  to  calculate  snow  depth: 

Mean  Anrnmt  Water  Equivalent  (i5/fni2) 

Depth  (cm)  . . 

Density  (g/cm3) 

The  literature  search  produced  a  number  of 
references  to  Antarctic  .snow  densities. 
Observations  at  Plateau  Station  by  Koemer 
(1971),  for  example,  indicated  that  densities  in 
the  high  plateau  were  0.3  g/cm3.  At  Little 
America  and  McMurdo  (on  the  immediate  coast 
of  the  Ross  Ice  ShclO.  Heap  and  Bundle  (1964) 
also  calculated  snow  densities  to  be  0.3  g/cm3. 
Densities  of  0.4  g/cm3  were  calculated  at  Dome 
C  by  Petit,  el  al  (1982),  at  Byrd  by  Koemer 
(1964),  southwest  of  the  pole  in  the  lower 
terrain  by  Taylor  (1971),  and  at  Wilkes  Station 
by  Cameron  (1964). 


QUALITY  CONTROL.  A  computer  program 
was  used  to  print  out  entire  eighth  mesh  boxes 
from  the  digitized  data.  The  printouts  were 
throughly  quality  controlled  against  the  original 
analysis  to  insure  that  data  had  been  entered 


correctly. 


With  densities  established,  the  next  step  in 
obtaining  actual  values  for  mean  annual  snow 
depth  was  to  divide  mean  annual  water 
equivalent  by  an  area’s  density.  But  before 
apportioning  the  mean  annual  .snow  depth  into 
mean  monthly  values,  it  was  neces.sary  to 
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consider  how  much  of  the  annual  accumulation 
was  auribuiable  to  liquid  precipitation. 
Although  most  Antarctic  precipitation  is  irozen, 
conditions  along  the  coasts  and  peninsula  allow 
the  possibility  of  liquid  precipitation  during 
warmer  summer  months.  To  determine  the 
months  in  which  liquid  precipitation  occurred, 
daily  icmperdturc  ranges  for  stations  provided 
by  Schwerdtfeger  (1970)  were  used.  Ba.sed  on 
this  data,  mean  annual  snow  depth  values  were 
subjectively  reduced  along  the  coast  by  15 
percent,  along  the  northern  half  of  the  peninsula 
by  .10  percent,  and  along  the  southern  peninsula 
by  50  percent. 

Climatological  cyclone  tracks  that  affect 
Antarctica  change  little  throughout  the  year. 
This  consistency  (shown  in  seasonal  maps  by 
Rusin,  1961)  allowed  OL-A  to  use  the  .same 
contour  pattern  for  all  months.  The  only  places 
that  saw  variation  were  around  the  periphery  of 
the  continent  where  ice  pack  coverage  changes 
from  month  to  month. 

The  final  step  in  computing  Antarctic  snow 
depth  was  to  relate  mean  annual  precipitation  to 
mean  monthly  precipitation  and  apply  the 
results  to  annual  mean  snow  depth.  Stations 
with  the  best  periods  of  record  for  precipitation 
were  grouped  according  to  location  so  as  to 
relate  mean  annual  to  mean  monthly 
precipitation.  After  calculating  the  percent  of 
precipitation  occurring  each  month,  overall 
means  were  determined  by  averaging  the 
percentages  for  all  the  stations.  These  results 
were  applied  to  the  mean  annual  snow  depth 
field  values  for  partitioning  into  mean  monthly 
depths.  A  bimodal  snow  depth  distribution  was 
evident;  there  was  an  increa.se  in  autumn  and 
spring,  and  a  decrease  in  summer  and  winter  due 
to  melting,  evaporation,  and  sublimation. 

Greenland  and  the  Arctic.  OL-A  used  data 
from  a  snow  depth  study  by  Schutz  and 
Brcgman  (1975)  of  the  Rand  Corporation.  For 
Greenland,  the  Rand  Corporation  had  used 
basically  the  same  methodology  as  has  already 


been  discussed  for  Antarctica.  Bader  (1961 )  had 
already  calculated  the  yearly  water  equivalent  I 
for  Greenland.  The  Rand  Corporation  then 
calculated  snow  density  to  be  0.3  g/cm3,  using 
values  from  Bilello  (1961).  Rand  developed 
curves  ba.sed  on  the  accumulated  percentages  of 
annual  precipitation  to  compute  the  monthly 
distribution  of  the  annual  snow  depth.  Coastal 
snow  depth  was  provided  by  Peltcnsscn.  cl  al 
(1956).  Rand  found  annual  precipitation  for  the 
Arctic  meager;  average  yearly  water  equivalent 
was  under  12  inches,  keeping  snow  depth  in 
mo.st  places  at  less  than  a  fool.  Precipitation 
was  mainly  in  the  fomi  of  snow,  with 
maximums  in  autumn  and  late  spring,  and 
minimums  in  winter.  May  was  the  month  ol 
maximum  accumulation. 

China.  OL-A  obtained  live  Chinese  journals 
(1975-1979)  from  the  National  Climatic  Data 
Center  (NCDC).  The.sc  journals  contained 
maximum  monthly  snow  depths  for  2(X)  Chinc.se 
stations.  After  summarizing  this  data,  a 
subjective  value  of  80  percent  ol  the  total  depth  i 
was  used  to  estimate  the  mean.  A  World  * 

Meteorological  Organization  (WMO)  Climatic 
Atlas  (1981)  was  u.sed  to  determine  which 
stations  were  cold  enough  to  su.stain  a  monthly 
snow  depth;  those  stations  north  of  the  monthly 
0  to  -S^C  median  temperature  lines  were 
plotted. 

Mountainous  Areas.  Almost  all  mountainous 
regions  arc  data  void.  The  methodology  u.sed 
for  computing  mean  snow  depths  in  the 
mountains  was  similar  to  that  u.sed  in  other 
dala-void  areas;  that  is,  by  using  water 
equivalent  and  snow  density  to  calculate  snow 
depth.  A  value  of  0.3  g/cm3  was  used  as  the 
.snow  density.  WMO’s  Climatic  Atlases  (1981 
&  1970)  were  u.sed  to  obtain  mean  monthly 
precipitation;  it  was  a.ssumed  that  all 
precipitation  in  the  mountains  was  snow.  Other 
sources  were  useful  for  indicating  which 
mountain  ranges  received  snowfall  and  when 
snow  cover  starts  and  ends,  and  for 
approximating  average  winter  snow  depths.  ^ 
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Ice-Covered  Areas.  The  Navy’s  Sea  Ice 
Climaiic  Aliases  were  an  excellent  source  lor 
dcicmiining  ice  edges.  Mean  ice  coverage  of 


five  tenths  was  used  to  establish  the  ice  edge.  In 
most  cases,  snow  depths  were  gradually  and 
linearly  reduced  to  zero  at  the  ice  edges. 
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Chapter  4 


CLIMATIC  DATABASE  CONSTRUCTION  AND  FORMAT 


DATABASE  CONSTRUCTION.  Snow  depth 
climalic  data  is  on  ASCII,  nine-lrack,  6250  BPI, 
32-bii  tapes,  with  a  fixed  record  length  of 
16,408  bytes.  There  is  one  tape  per  hemisphere. 

DATA  ORDERING.  Department  of  Defense 
(DoD)  customers  should  submit  requests  lAW 
AWSR  105-18  or  Department  of  the  Army 
Pamphlet  115-1.  Non-DOD  customers  submit 
requests  to  the  National  Climatic  Data  Center 


(NCDC),  Federal  Building,  Asheville,  NC 
28801-2723.  Data  is  nomially  provided  to 
customers  on  6250  BPI  magnetic  tapes  in  the 
database  format  specified  here. 

DATABASE  FORMAT.  Snow  depth  climatic 
data  is  provided  in  two  sections:  "Control"  and 
"Data."  Those  sections,  and  their  fields,  are 
shown  below; 


CONTROL 

SECTION 

1 

1 

! Field 

COl  iC02 

C03 !  C04  : 

COb !  C06 

C07  1  coa 

C09 

CIO  1 

1 

J  Data 

1 

< 

RCD  !HEM 

■Mil 

I 

1 

C  lYEAR 

MONTH  1  DAY 

HOUR 

1 

1 

BLK  1 

1 Fi el d 

LNG  1 

HnMi 

1 

1 

1 

1 

Itt  Char. 

XXXXX  1  XXX 

XX  !  XX  i 

X  1  XX 

XX  !  XX 

XX 

XXX  1 

1  Location 

9- 101 1 1-12! 

1.3  114-15 

20-21 

22-24  I 

FIELD 

DESCRIPTION 

CODE 

COl 

Record  Length 

16403  Bytes 

C02 

Hemi sphere 

NH  =  Northern  Hemisphere 
SH  =  Southern  Hemisphere 

C03 

Snow  ID 

SN 

C04 

Box 

01-64  (eighth  mesh  boxes 

COS 

C 

Cl i matol ogy 

C06 

Year 

Coded  as  99 

C07 

Month 

01-12  =  Jan -Dec 

COS 

Day 

Coded  as  99 

C09 

Hour 

Coded  as  00 

CIO 

EU  anl- 

3  ASCII  Dlanls 

DATA  SEC 

I  ON  J 

t 

data  !  data 

•  • 

data  I 

t 

f 

•for  !  -f  or' 

•  • 

■for  1 

i  Data 

Grid  !  Grid 

•  « 

Grid  Point! 

1 Fi el d 

Poi nt 1 ! Poi nt2 

■  m 

4096  ! 

!#  Char. 

XXXX  !  XXXX 

m  m 

XXXX  ! 

! Locat i on 

25-20 !  29-32 

16405-16408 1 

Data  for  grid  pointt,  are  in  inches  times  lO  and  are  right 
justified  and  zero  filled.  Each  box  is  contained  on  one  record. 

Example  of  a  grid  point:  0150  =  15  inclU'S. 
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AlJiANIA-'High  Confidence.  Research  suggested  that  snow  cover  was  not  present  long  enough  here 
(except  on  the  higher  mountain  peaks)  to  maintain  a  mean  monthly  snow  depth  or  attempt  inclusion  in 
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AUSTRALIA-Ijow  Confidence. 

Bureau  of  Meteorology,  The  Climate  Of  Hobart,  Ta.’mania,  Capital  City  Series,  Australian  Government 
Publishing  Service,  Canberra,  1979. 
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BELGIUM-High  Confidence.  Research  suggested  that  snow  cover  was  not  present  long  enough  to 
maintain  a  mean  monthly  snow  depth. 
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Poltcr,  J.,  Snow  Cover,  Climatological  Studies,  Number  3,  Department  of  Transport  Meteorological 
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CHINA-Fair  Confidence.  See  discussion  on  page  6. 
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Gamier,  M.,  Climatologie  De  La  France,  Memorial  De  La  Meteorologie  Nationale,  Paris,  1967. 

Navarre,  Jean-Pierre,  Etude  Climatologigue  De  L’  enneigement  Des  Alpes  A  Ppartir  Du  Reseau 
Cedonigla,  Donnees  Et  Statistiques,  Saint-Martin  D’Heres. 


GERMANY-High  Confidence. 

"Summary  of  Day  Data"  (West  Gennan  ABs),  OL-A,  USAFETAC,  Asheville,  NC. 
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Weather  and  Climate,  Wa.shington  D.C.,  1959. 

U.S.  Army  Corps  of  Engineers,  Depth  Of  Snow  Cover  In  the  Northern  Hemisphere,  Arctic  Construction 
and  Frost  Effects  Laboratory,  New  England  Division,  Boston,  1954. 


GREECE-Higk  Confidence.  Research  suggested  that  snow  cover  was  not  present  long  enough  here 
(except  on  the  higher  mountain  peaks)  to  maintain  a  mean  monthly  snow  depth  or  attempt  inclusion  in 
this  study. 
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GREEN  IAN D-'Imw  Confidence. 


Bader,  Henri,  The  Greenland  Ice  Sheet,  U.S.  Army  Cold  Regions  Research  and  Engineering  Laboratory, 
Hanover,  NH,  1961. 
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Jozsef,  Kakas,  Magyarorszag  Eghajlati  Atlasza,  Akadcmiai  Kiado,  Budapest,  1%7. 

ICE-COVERED  AREAS-High  Confidence. 

Great  Lakes  Climatological  Atlas,  Minister  of  Supply  and  Services,  Ottawa,  1986. 

Sea  Ice  Climatic  Atlas-Vol  l-Antarctic,  Naval  Oceanography  Command  Detachment,  Asheville,  NC, 
1985. 

Sea  Ice  Climatic  Atlas-Vol  2-Arctic  East,  Vol  3-Arctic  West,  Naval  Oceanography  Command 
Detachment,  Asheville,  NC,  1986. 


ICEIAND-High  Confidence. 

U.S.  Central  Intelligence  Agency,  National  Intelligence  Survey,  NIS  68,  Icclami,  ,%ect.  23,  Weather  ami 
Climate,  Wa.shinglon  D.C.,  1963. 


IRAN-Imw  Confidence. 

U.S.  Central  Intelligence  Agency,  National  Intelligence  Survey,  NIS  33-34,  Afghanistan  and  Iran,  sect. 
23,  Weather  and  Climate,  Washington  D.C.,  1970. 


ITALY -Ij)w  Confidence. 

U.S.  Central  Intelligence  Agency,  National  Intelligence  Survey,  NIS  17,  Italy,  sect.  23,  Weather  and 
Climate,  Washington  D.C.,  1953. 
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IREIAND-High  Confidence.  Research  suggested  that  snow  cover  was  not  present  long  enough  to 
maintain  a  mean  monthly  snow  depth. 


JAPAN-Fair  Confidences 

"Summary  of  Day  Data"  (Japanese  ABs),  OL-A,  USAFETAC,  Asheville,  NC. 

U.S.  Central  Intelligence  Agency,  National  Intelligence  Survey.  NIS  45,  Japan,  sect.  23,  Wctuher  and 
Climate,  Wa.shington  D.C.,  1967. 


KOREA-Fair  Confidence. 

"Summary  of  Day  Data"  (Korean  ABs),  OL-A,  USAFETAC,  Asheville,  NC. 

U.S.  Central  Intelligence  Agency,  National  Intelligence  Survey,  NIS  41,  Korea,  sect.  23,  Weather  and 
Climate,  Washington  D.C.,  1968. 

Worldwide  Airfield  Climatic  Data,  Far  East,  USAFETAC,  Washington  D.C.,  1967. 


LUXEMBOURG-High  Confidence.  Research  suggested  that  snow  cover  was  not  present  long  enough 
to  maintain  a  mean  monthly  snow  depth. 


MIDDLE  EAST-High  Confidence.  Research  suggested  that  snow  cover  was  not  present  long  enough  to 
maintain  u  mean  monthly  snow  depth. 


MONGOLIA-Ia)w  Confidence. 

U.S.  Central  Intelligence  Agency,  National  Intelligence  Survey,  NIS  40,  Mongolia,  sect.  23,  Weather  anti 
Climate,  Washington  D.C.,  1966. 


MOUNTAIN  AREAS-Uw  Confidence. 

World  Meteorological  Organization,  Climatic  Atlas  of  Europe,  Geneva,  1970. 
World  Meteorological  Organization,  Climatic  Atlas  of  A.sia,  Geneva,  1981. 


NETHERIANDS-High  Confidence.  Research  suggested  that  snow  cover  was  not  present  long  enough 
to  maintain  a  mean  monthly  .snow  depth. 
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NEW  ZEALAND-Low  Confidence. 


Fitzharris,  B.B.,  "Problems  in  Estimating  Snow  Accumulation  with  Elevation  on  New  Zealand 
Mountains,"  Journal  of  Hydrology,  New  ZerUand,  vol  1 7,  no  I ,  pp  78-89,  1978. 

Landsberg,  H.E.(cd.),  World  Survey  of  Climatology  Vol  13,  Climates  of  Au.stralia  and  New  Zealand, 
Elsevier  Publishing  Co.,  Amsterdam,  1976. 

U.S.  Central  Intelligence  Agency,  National  Intelligence  Survey,  NIS  97,  New  Zealand,  sect.  23,  Weather 
and  Climate,  Washington  D.C.,  1960. 


NORWAY-  High  Confidence. 

Intelligence  Division  (OUSARMA),  Climatic  Conditions  in  North  Norway,  Report  Number  2872(X)5563, 
Oslo,  Norway,  1963. 

U.S.  Central  Intelligence  Agency,  National  intelligence  Survey,  NIS  10,  Norway,  ,<!cct.  23,  Weather  and 
Climate,  Washington  D.C.,  1960. 


POtAND-High  Confidence. 

Atlcm  Klimatezny  Polski,  Opady  Atmosferyczne  I  Pokrywa  Sniezna,  lastylut  Mctcorologii  I  GospodaiitI 
Wodnej. 

Lewinska,  Janina,  Zasohy  Wodne  Sniegu  W  Dorzeczu  Dunajea  I  Metoda  Ich  Okrcslama,  Panstwowego 
Instytutu  Hydrologiczno-Meteorologicznego,  Warsaw,  1963. 

U.S.  Central  Intelligence  Agency,  National  Intelligence  Survey,  NIS  14,  Poland,  sect.  23,  Weather  and 
Climate,  Washington  D.C.,  I960. 


PORTUGUAL-High  Confidence.  Research  sugge.sted  that  .snow  cover  was  not  present  long  enough 
here  (except  on  the  higher  mountain  peaks)  to  maintain  a  mean  monthly  snow  depth  or  attempt  inclusion 
in  (his  study. 


ROMANIA-High  Confidence. 

U.S.  Central  Intelligence  Agency,  National  Intelligence  Survey,  NIS  22-23,  Romania  ami  Bulgaria,  sect. 
23.  Weather  and  Climate,  Washington  D.C.,  1960. 


SPAIN-1  AHV  Confidence. 

U.S.  Central  Intelligence  Agency,  National  Intelligence  Survey,  NIS  9,  Spain,  .sect.  23,  Weather  ami 
Climate,  Washington  D.C.,  1960. 
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SOUTH  AMERICA— Low  Confidence. 


Landsberg,  H.E.,  ed..  World  Survey  of  Climatology  Volume  12.  Climates  of  Central  and  South  America, 
Elsevier  Publishing  Company,  Ammsterdam,  1976. 

U.S.  Ccniral  InCelligencc  Agency,  National  Intelligence  Survey.  NIS  90-91,  Argentina  anil  Uruguay,  sect. 
23,  Weather  and  Climate,  Washington  D.C.,  1960. 


SWEDEN-High  Confidence. 

Pershagen,  H.,  Snow  Cover  in  Sweden,  Sveriges  Mclcorologiska  Och  Hydrologiska  ln.siilul,  Stockholm, 
1969. 


SWITZERLAND-Fair  Confidence. 

Air  Ministry  Meteorological  Office,  Meteorological  Report  on  the  Alps,  Su])plemcnt  I,  London,  1944. 

Fohn,  P.,  Schnee  urui  Lawinen  in  den  Schweizer  Alpen  Winter  1982IS3,  Winterhericht  dcs  Eidg., 
lastitutcs  fur  Schnee  und  Lawinenforschung,  Weisslluhjoch,  1984. 


TURKEY-Imw  Confidence. 

Ministry  of  Agriculture,  Ortedama  ve  Ekstrem  Kiymctler  Meteoroloji  Bulteni,  Istanbul,  1%2. 


UNITED  KINGDOM-Fair  Confidence. 

U.S.  Central  Intelligence  Agency,  National  Intelligence  Survey,  NIS  1-2,  United  Kingdom  ami  Ireland, 
sect.  23,  Weather  and  Climate,  Washington  D.C.,  1960. 


USSR-High  Confidence. 

Kopanev,  I.D.,  Snow  Cover  in  the  USSR  Territory.  Leningrad,  1978. 

UNITED  STATES -High  Confidence. 

Alpine  Smjiw  and  Avalanche  Research  Project,  U.S.  Forest  Service,  RM  Station  ,  Fort  Collins,  CO. 

Boisenga,  S.J.,  Great  Lakes  Snow  Depth  Probability  Charts  ami  Tables,  United  States  Lake  Survey, 
Detroit,  1967. 

Clinuitology  of  the  U.S.,  Number  90  (1965-1974),  Airport  Summary,  National  Climatic  Data  Center, 
Asheville,  1978. 


UNITED  STATES,  Cant’d. 


"Summary  of  Day  Daia"  (U.S.  AFBs),  OL-A,  USAFETAC,  Asheville. 


YUGOSIAVIA’-Low  Confidence. 

Air  Ministry  Meteorological  Office,  Meteorological  Report  on  Yugoslovia  and  Albania,  London,  1945. 
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APPENDIX 


(flobal  Snow  Depth  Charts 


The  conlourcd  chans  in  this  appendix  show  mid-monih  snow  depths  in  inches  lor  the  months  of 
September  through  June.  The  chans  were  analyzed  from  data  plotted  at  every  5  degrees  of  latitude  and 
longitude.  If  no  zero  line  is  present,  assume  the  land  mass  boundary  or  the  ice  edge  to  be  the  zero  line. 
Contours  were  drawn  every  4  inches  up  to  the  20'inch  contour,  and  every  10  inches  after  that.  Where 
spacing  allowed,  intermediate  contours  were  drawn.  Because  of  the  resolution,  Japan  and  the  United 
Kingdom  are  not  analyzed.  Mountainous  areas  are  smoothed  throughout.  The  resolution  of  this  chart 
scries  does  not  allow  for  true  snow  depths  in  Greenland,  where  they  are  much  greater  than  indicated. 
Correct  snow  depths  for  all  these  areas,  however,  can  be  obtained  from  the  data  tape. 
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SD/eWDA,  PO  Box  92960,  Worldway  Postal  Ctr,  Los  Angeles,  CA  90009-2960 . 1 

OL-H,  HQ  AWS  (ATSl-CD-CS-SWO),  Ft  Huachuca,  AZ  85613-7000 . 1 

OL-I,  HQ  AWS  (ATDO-WE),  Ft  Monroe,  VA  23651-5(KH) . I 

AFOTEC  OL-NX,  1313  Halley  Circle,  Norman,  OK  73069-8493 . 1 

OL-L,  HQ  AWS,  Keesler  AFB,  MS  39534-5000 . 1 

SM-ALC/MMA,  McClellan  AFB,  CA  95652-5609 . | 

Det  1,  HQ  AWS,  Peniagor!,  Washington,  DC  20330-6560  . 3 

Dot  2,  HQ  AWS,  Penlagof^,  Washington,  IX:  20330-5054  . 2 

AFSCF/WE,  PO  Box  3430,  Onizuka  AFS,  CA  94088-3430 . 1 

Det  8,  HQ  AWS,  PO  Box  4239,  N  Las  Vegas,  NV  89030 . 1 

Det  9,  HQ  AWS,  PO  Box  12297,  Las  Vegas,  NV  89112-0297 . 1 

IWW/DN,  Hickam  AFB,  HI  96853-5(XX) . 3 

20WS/DN,  APO  San  Francisco  96328-5(XX) . I 

30WS/DN,  APO  San  Francisco  96301-(M20 . 1 

2WW/DN,  APO  New  York  ()90I2-5(XX) . 5 

7WS/DN,  APO  New  York  09403-5(XX) . 1 

28WS/DN,  APO  New  York  09127-5(KX) . I 

3IWS/DN,  APO  New  York  0913()-5(KX) . I 

3WW/DN,  OlTutt  AFB,  NE  681 13-5(XX) . 3 

9WS/DN,  March  AFB,  CA  925I8-50(X) . 1 

1 IWS/DN,  Elmcndorf  AFB,  AK  99506-5(XX) . 1 

24WS/DN,  Randolph  AFB,  TX  78I50-5(XX) . 1 

26WS/DN,  Barksdale  AFB,  LA  71 1 10-5002 . 1 

4WW/LN,  Peterson  AFB,  CO  80914-5(XK) . 3 

2WS/DN,  Andrews  AFB,  MD  20334-5000 . 19 

5WW/DN,  Langley  AFB,  VA  23665-5(XK) . 5 

IWS,  MacDill  AFB,  FL  33608-5(XX) . 1 

3WS/DN,  Shaw  AFB,  SC  29152-5(XX) . 1 

5WS/DN,  Ft  McPherson,  GA  30330- 5(XX) . 1 

25WS/DN,  Bergstrom  AFB,  TX  78743-5(XX) . 1 

AFGWC/SDSL,  OlTutt  AFB,  NE  681 1 3-5(XX) . 6 

USAFETAC,  Scott  AFB,  IL  62225-5438 . 6 

7WW/DN,  Scott  AFB,  IL  62225-5(K)8 . 5 

6WS,  Hurlburt  Field,  FL  32544-50(X) . I 

15WS/DN,  McGuire  AFB,  NJ  0864I-5(X)2 . 1 

1 7WS/DN,  Travis  AFB.CA  94535-5(XX) . I 

JSOCAVeather,  P.O.  Box  70239,  Fort  Bragg,  NC  28307-50(X) . I 

3350  TECH  TG/TTGU-W,  Slop  62,  Chanute  AFB,  IL  6I868-50(X) . 3 

AFIT/CIR,  Wright-Patterson  AFB,  OH  45433-6583 . 1 

AFCSA/SAGW,  Washington,  DC  20330-5(XX) . I 

NAVOCEANCOMDET,  Federal  Building,  Asheville,  NC  28801-2723 . 1 

NAVOC’EANCOMDET,  Patuxent  River  NAS,  MD  20670-5103 . 1 

NAVOCEANCOMFAC,  NSTL,  Bay  St  Louis,  MS  39529-5(X)2  . 2 

COMNAVOC’EAN,  NSTL,  Bay  St  Louis,  MS  39529-5(XX» . 2 

NAVOCEANO,  Code  9220  (Tony  Ortolano),NSTL,  Bay  St  Louis,  MS  39529-5(X)l . I 


NAVOCEANO.  Code  4601  (Ms  Loomis),  NSTL,  Bay  Si  Louis.  MS  39529-5(X)l . I 

NEPRF,  Mwlcrey,  CA  93943-5006 . 1 

Naval  Research  Laboratory,  Code  4323,  Washington,  DC  20375 . 1 

Naval  Postgraduate  School,  Chmn,  Dept  of  Meteorology,  Code  63,  Monterey,  CA  93943-5{XX) . 1 

Naval  Eastern  Oceanography  Clr,  UI 17  McCAdy  Bldg,  NAS  Norfolk,  Norfolk,  VA  2351 1-5(XX) . 1 

Naval  Western  Oceanography  Ctr,  Box  1 13,  Attn;  Tech  Library.Pearl  Harbor,  HI  9686()-5(XX) . I 

Naval  Oceanography  Command  Clr,  COMNAVMAR  Box  12,  FPOSan  Francisco,  CA  96630-5(XX) . I 

Federal  Coordinator  for  Meteorology,  Suite  3(X),  1 1426  Rockville  Pike,  Rockville,  MD  20852 . 1 

APGL  Library,  Attn:  SULLR,  Slop  29.  Haascom  AFB.  MA  01731-5(XX) . 1 

Atmospheric  Sciences  Laboratory,  White  Sands  Missile  Range,  NM  88(X)2-55()I . I 

U.S.  Army  Missile  Command,  ATTN:  AMSMI-RD-TE-T,  Redsume  Arsenal,  AL  35898-5250 . 1 

Technical  Library,  Dugway  Proving  Ground,  Dugway,  UT  84022-5(XX) . I 

NCDC  Library  (D542X2),  Federal  Building.  Asheville.  NC  28801-2723 . 1 

DTIC-FDAB,  Cameron  Station,  Alexandria,  VA  22304-6145 . 2 

75th  Ranger  Btn  (Attn:  Ll  David  Musick),  Ft  Benning  GA  31905-5(XX) . 

HQ  5lh  U.S.  Army.  AFKB-OP  (SWO),  Ft  Sam  Houston,  TX  78234-7(XX) . 

Dr  David  A.  Robinson,  Dept  of  Geography,  Rutgers  University,  NewBrunswick,  NJ  08903 . 

Roy  Bates,  CRREL,  72  Lyme  Rd,  Hanover,  NH  03755 . 

Richard  Armstrong,  CIRES  Nat’ I  Snow  &  Ice  Data  Clr,  Campas  Box  449,  U  of  Colorado,  Boulder  CO  80309 

AULA^SE,  Maxwell  AFB.  AL  361 12-5564 . 

AWSTL,  Scou  AFB.  IL  62225-5438. 
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